Anti-tumor properties of human-activated macrophages produced in large scale for clinical application.
When properly activated, macrophages can be tumoricidal. To harness the therapeutic potential of these cells, we have developed a process for ex vivo production of large numbers of IFN-gamma-activated monocyte-derived macrophages. These monocyte-derived activated killer (MAK) cells have been safely administered to cancer patients with minimal residual disease in phase I/II clinical studies. To evaluate efficacy of treatment with MAK cells, phase III clinical studies are necessary. The process of MAK cell production has been further optimized and qualified for use in large cohorts of patients. In this study, we characterized MAK cells produced in large scale by studying their phenotype and functions. MAK cells were shown to exert anti-tumor activity by killing tumor cells and inhibiting their proliferation. These activities were enhanced by activation with IFN-gamma and addition of anti-tumor antibodies. Tumor necrosis factor-alpha (TNF-alpha) was one of the mediators used by MAK cells to inhibit tumor proliferation. To facilitate logistics of clinical trials, a process for MAK cell cryopreservation has been developed. We verified in vitro that cryopreserved cells retained the activity of fresh cells and were stable during storage. The safety and efficacy of cryopreserved MAK cells (Bexidem) are currently being assessed on superficial bladder cancer patients in a phase II/III clinical trial.